[Comparison of the catalytic properties of alpha- and beta-forms of thrombin].
18-25-fold purified alpha-thrombin, having high esterase activity and coagulating ability of 2500 NIH u per 1 mg of protein, was isolated using chromatography of commercial thrombin through SP-Sephadex C-50. Limited proteolysis of alpha-thrombin on the column with immobilized trypsin resulted in the appearance of beta-thrombin with alpha-thrombin-like esterase activity and tracing coagulating activity (2-5 NIH u per 1 mg of protein). Molecular weight analysis of alpha- and beta-thrombin forms suggests that a peptide (or peptides) with Mr of 1100 is splitted off under proteolysis. Some similarity is revealed in kinetic parameters (Km(app) and kkat) of TAME and BAME hydrolysis by alpha- and beta-thrombin, although Km(app) is somewhat low (approximately 2-fold) for alpha-thrombin. Investigation of TAME hydrolysis kinetics by both thrombin forms at a wide range of substrate concentrations has revealed the effect of substrate activation. Kinetic constants Ks and beta for high substrate concentrations are calculated. It is suggested that the similarity of alpha- and beta-thrombin action on arginine esters and sharp differences in their effect on fibrinogen may be a result of a disturbance of substrate-binding region of beta-thrombin active site.